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.SUPPORT ANKLE BRACE 



' ' on Beria.1 No - 

310,836 tiled February 14, 2989, shows the -use of an air 
pvmp and air bladder arrangements, integral with an athletic 
shoe, to provide increased support to the foot and ankle, in 
an athletic shoe daring activity, and decreased pressure and 
support during periods. of inactivity. 

The present invention relates to an orthopaedic device, 
and specifically to an ankle brace for stabilising an ankle 
before and after injury. In particular, the ankle brace of 
the present invention stabilizes the ankle against inversion 
and aversion and anterior subluxation while allowing normal 
dors if lexion and plantar flexion ssoveisent. 

pond of the invention 
It has previously been proposed to provide an ankle- 
brace or orthopaedic apparatus, including air inflatable 
bladders as shown in Glenn W. Johnson, Jr. 's U.S. Patents 
No, 4,280,489, granted July 28, 1981, ana No. 4,621,945, 
granted December 16, 1986 in which the apparatus is intended 
to be worn within a separate shoe and is inflatable with an 
external source of air pressure or is preinflatsd, in 
addition, various arrangements have been proposed for 
ventilating shoes by circulating air through the shoos, 
rypicai pat s ing ti typs 3 t i ude K. 

Dunker, U.S. Patent. No, 2,552,711? D. W. Qltrogge, U.S. 
Patent No. 2,560,591? A. C.' Crawford, U.S. Patent No. 
2,676,422; C. N. Eaton, U.S. Patent Mo. 3,029,530" E. 
Karras, U.S. Patent Ho. 3,331,146; and James Faiella, U.S. 
Patent No. 4,414,760. These patents disclose the use of an 
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air pumping arrangement actuated by foot pressure for 
circulating air through a shore, hut do not include any 
orthopaedic support functions. Reference is also made to 
Gersan publication designated Of f enlegungssehrif t 2321817, 
5 published November 15. 1973, That publication shoes a ski 

boot with a rigid sols and a pump counted in the sole. The 
pump can be latched to an. .Inactive state ^hen the inflatable 
pads are pressurized. 

After injury to an ankle, such as a fracture or severe 

10 ankle sprain, it may be necessary to completely isunobilise 
the ankle through the use of a molded plaster or resin oast, 
However,, once the injury has been stabilized, recovery may 
be hastened by removing the molded plaster or resin cast and 
using a removable functional walking brace so that the ankle 

IS can .be exercised during healing. Also, if the injury is not 
severe enough to require complete immobilisation, it may 
only be necessary to use a functional walking brace to 
stabilise the ankle against inversion (the foot roiling 
inward) f . aversion (the foot rolling outward) or anterior 

20 subluxation (partial dislocation) while still permitting the 
normal dorsiflexion and piantarfiexion forward and rearward 
motion of the lower leg relative to the foot) movement of 
the ankle. However., less pressure and support is required 
when resting. Furthermore , it is undesirable to have the 

25 feet or ankles subject to substantial pressure while resting 

as this may inhibit circulation during rest periods. 

It is therefore desirable to have an ankle brace which 
provides greater support and pressure to the ankle during 
walking and the like and less pressure upon the ankle and 

30 foot during periods of rest. 

The present invention is a now and improved ankle brace 
which provides varying amounts of pressure and support to 
35 the foot and ankle. The brace has two side supports with 
inflatable bladders attached to the supports. The brace 
also includes a pump which is activated by walking or 
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running and supplies air tc the inflatable bladders. Also 
included are means for securing the side supports to firmly 

could oe an arrangement cf straps and D-rings, straps and 
S velcro type fasteners or other appropriate systems. 

The air bladders may have a high pressure release 
valving arrangement, and also be provided with bleed 
arrangements so that the bladders may not be inflated above 
a predetermined pressure and so that the air pressure in the 

10 bladders will gradually leak out over a period cf time. 

One-way valves may be provided, both at the inlet to 
the pump and at the cutlet therefrom, leading to the air 
bladders- With the pump located under the user's foot, 
pressure will be drawn in whenever the foot is raised, and 

15 air will be pumped car;: to the air bladders whenever the foot 

engages the ground and the pump chamber is compressed. The 
bladders may have a bleed valve arrangement ' as mentioned 
above which may be either in the form of a specific physical 
valve, or this function may be provided through a series of 

2 0 small holes extending through the surface of the bladders. 

The pump may be in the form cf a relatively fiat 
chamber underlying the heel of the user, and is normally 
resiliently biased so that the air chamber is expanded. 
Then, when the person's foot is applied downward onto the 

2 5 ehamoer, it is con-pressed and the air is forced into the 
support bladders. Subsequently, when the foot is raised, 
the pump chamber expands under the resilient force., and air 
is sucked into .the pump chamber. This process is repeated 
until the support bladders reach their full rated pressure, 

30 At this pressure level, the release valve msy prevent 

further build-up of pressure within the bladders, thus 
controlling the level of pressure against the ankle and foot 
ana the resultant support. 

The valves may be implemented by separate valves which 

35 Bay be purchased independently and installed in the 

interconnecting tubing, or they may be implemented by 
integral plastic parts in the form of flaps or resiliently 



won mm 



mounted plugs which close and open to control the air 
i'iow in a mariner similar to the separate ox indap d; nt 
valves. 

At the outlet from the pane,, a single one-way valve 
5 may be provided or, alternatively, separate one-way 

valves ray extend to each of the support bladders. 

The advantage of the system of the present invention 
is that fell support to the ankle and foot is provided 
when the user is active but, when the user is resting, 
10 the bladder arrangements permit a reduction of pressure 

in the bladders. Heavy support pressure is not applied 
during resting periods, and circulation is not impaired. 
Sous level of support xaay be maintained by the use of a 

i-; s or 

15 outside the bladders. This system prevents undeslred 

©version, inversion and anterior subluxation caused by 
activity while allowing for reduced pressure during rest 
periods. 

20 _ t 

Fig. l is a siS© view of the ankle brace as it would 
appear while being worn with the shoe cut away for 
clarity. 

fig. 2 is a cross-sectional view taken along plane 
25 indicated at 2-2 in Fig. 1. 

Fig. 3 is a partially cut-away view of the ankle, 
brace as it would appear while being worn. 

Fig, 4 is an overhead view of the pump with two 
inlet valves. 

3 0 Fig. 5 is an overhead view of the pump. 

Fig, 6 is a partially exploded view of the present 

Fig, 7 shows a cross sectional view of a flap type 
s take along pi ar - in' Fig. 4 . 
35 Fig, 8 is a cross sectional view of a flap type 

valve taker; along the plane 8~8 shown in Fig. ?. 
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With reference to Figs, l and 6, the ankle brace of the 
present- invention includes a pair of side supports 10 and 12 
preferably made of vacuasa molded plastic, having sufficient 
thickness and other properties so that they are relatively 
stiff or rigid.; and they are shaped so as to fit about the 
lower leg and ankle and are at least eight inches in length, 
inflatable bladders 20 and 21 (show in Figs, 2 and 3} are 
mounted on the side supports 10- and 12 on the side of the 
side support which faces in toward the leg. The inflatable 
bladders 20 and 21 can be attached to the side supports 10 
ana 12 by double-sided adhesive or any other suitable means.. 
The inflatable bladders can be forced from two sheets of 
plastic heat-sealed along their edges to form an inflatable 



upports stay foe securely attached around the. 



leg and ankle using the two securing straps 31 and 32 as 
shown in the cross-sectional view of Fig. 2 and the cut- 
away view of Fig, 3> These straps also include velcro 
portions on their outside surfaces as shown by velcro 
material 3.3 and with velcro material 34 at the end portion 
of the straps. The velcro 3 4 is attached to the side 
support 10. As shown in Figs. 1 and 2, the straps may be 
tightly drawn around the leg and secured using the velcro 
material so that the ankle brace securely and firmly 
supports the ankle, 

interconnecting the two side supports 10 and 12 toward 
their cottons is the bottom strap 40. Attached to. the 
bottom strap 4 0 is a pad meaner 55, Bade of a flexible 
cushioning type material such as pclyurethane foam. The 
bottom strap 40 may include a surface 49 of velcro material 
with the bottom strap being adjustable through the use of 
double openings 41 and 42 in the side supports. The ends of 
the bottom strap 40 may be fixed in position with the use of 
additional velcro material 44. located on the outside of the 
side support members as shown in Fig. 3 on side support 
member lo. 



Wf> 9 i/m i 51 



PCT7iS90/04i4" 



Fig. 1 Shows the pump 50 Loca - er th pad jse 
55 and connected to the bottom strap 40. As shewn in Fig. 
1, the pump 50 would be located under the wearer's heel. 
Referring now to Pig.- 5, the pump 50 has an inlet valve 70, 
and an outlet valve 55. The pump also includes a variable 
volume air chamber 80 having upper and lower flexible 
sidevalis, and a biasing material 95 which may be a 
resilient flexible porous pad, aba which normally biases the 
chamber 80 to lie expanded volume configuration. When a 
wearer steps down on the pump 50, the outlet valve 6 5 opens, 
and the inlet valve 70 is closed. When the foot, is raised, 
the resilient pad expands the chamber 80, drawing air in 
through the inlet valve 70, while the outlet valve 65 is 
closed, ' mist valve 70 and outlet valve 65 may be bail and 
spring-type valves, but it is to be understood that any 
appropriate type of one-way valve could be employed. 

Extending upward from the outlet, valve 65 are two snail 
diameter tubes er' and 62' , each of which is connected to 
one of the inflatable bladders 20, Alternatively, separate 
one-way valves 66 and 67, shown in rig. 4, could be placed 
in each of the small diameter rubes instead of using one 
outlet valve 65. It should be noted that the resilient pad 
95 used ro bias the variable volume air chamber 80 could be 
replaced with a metal spring, cr other suitable resilient 
material which would bias the chamber to its expanded volume 
configuration when the user raises his foot and releases 
pressure f rosea the pump. 

Figs, -1 and 5 show two alternative placements of the 
inlet valves of the pump 50. Fig. 4 shows the inlet valve 
7 0 replaced, with dual inlet valves 71 and 72 placed to 
either side of the front of the pump. Fig, 5 shows the 

front of the pump. Also shown in Fig. 4 are the two small 
diameter tubes 61 and 62 as they could be arranged if each 
contained an cutlet valve 66 and 67 similar to outlet valve 
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The two inlet valves 71 and 72 of Fig, 4 could 
alternatively foe of a fairly flat flap-type valve. Such a 
valve is pictured in Figs. 7 and 8. in such a valve, air 
drawn in as indicated by the arrow forces the two sealino 
fiaps 13 and 14, which are normally biased together,, apart 
which allows the air to flow through the valve. Air forced 
in the direction opposite to that indicated by the arrow, 
toward the flaps, forces flaps 13 and 14 together and they 
create a substantially airtight seal. This flap-type valve 
could foe Bade of flexible plastic or rubber and xsay be snore 
comfortable than a rigid valve when used under the wearer's 
foot . 

Figs. 1 and 6 show the release valve 98, which is an 
over pressure release and a bleed valve for the inflatable- 
bladder 20. More specifically, a slight amount of air is 
permitted to bleed fross the valve 98 continuously over 
prolonged periods of tins. Further, the relief valve 38 
changes state to release air fro® the inflatable bladder 
when pressure supplied by the pump becomes excessive, so the 
.•JsaxiiRim pressure level is not exceeded within the inflatable 
bladders -when the wearer of the ankle brace is active. 

As an alternative to the bleed function which may he 
included in relief valve 98, the bladders 20 may be provided 
with a number of very sisal i holes 9 6 shown in Fig. 6. The 
holes 96 f which may be in the nature of pinholes, may 
provide the bleed function which nay otherwise foe 
accomplished through the relief valve 98. Also, the 
position of the relief valve 98 is not necessarily limited 
to the position shown. '- 

An alternative embodiment of the present invention 
further includes a closed ceil foan pad disposed within the 
inflatable bladder 20. This is shown in Fig. 6 as 99, The 
pad can be used to provide a sdn iraum level of support and 
padding, Alternatively, the .pad stay be attached to the 
outside of inflatable bladders 20 and 21 on the side towards 
the wearer's leg as indicated by 22 and 23 in Fig. 2. The 
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pad may also be open cell foam and may be placed between the 
bladders and the side supports (not shown.) . 

in conclusion, it is to be understood that the 
foregoing detailed description relates to a presently 
5 preferred embodiment of the present invention. Various 
changes and modifications say be made without departing iron 
the spirit and scope of the present invention, Thus, by way 
of example and not of limitation, the various valve 
structures which have been shown- as separate elements may fee. 

10 implemented by constructions formed from the materials out 

of which the pump and/ or bladders are made. Thus, plastic 
flaps may form one-way valve constructions as shown in Pigs. 
7 and 8 and the pressure release valve may be formed of a 
plastic,, rubber or other material which is resiliently 

15 biased closed, and forced open when a predetermined level of 

pressure is reached. Also, \he release valve 38 may be 
preset to a maximum pressure at which it. will release air 
from the inflatable bXadte or it may be adjustable. It is 
further noted that a pump or bellows may be located under 

20 the arch or forefoot, instead of or in addition to that 
located under the heel, as shown in the drawings. 
Accordingly, the present invention is not limited to the 
constructions precisely • as shown in the drawings or 
described in the detailed description. 

25 
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1» An ankle brace for insertion into a shoe 
comprising: 

a pair of side supports for fitting about: the 
lower leg on both sides and with the side supports having a 
configuration to support both sides of the ankle? 

inflatable bladders mounted on said side supports 
to provide a cushion between the ankle and the side 
supports, and for applying supporting pressure? 

aeans for securing the side, supports to firmly 
encase the ankle? 

flexible means for extending between the side, 
supports toward the bottom of said supports; and 

means including a pusap secured to said flexible 
means and actuated by walking or running activity for 
supplying air to said inflatable bladders; 

whereby walking or running activity increases the 
air pressure in said inflatable bladders and provides 
additional support to the foot and ankle against inversion, 
eversion or anterior subluxation while permitting 
plantarflexion and dors i flexion. 

2. An ankle brace as defined in claim I wherein said 
side supports are forced of relatively stiff or rigid 
material and are limited in extent, to the sides of the leg., 
ankle., and heel of the user. 

3. An ankle brace as defined in claim 1 wherein said 
ankle brace includes at least one one-way inlet valve for 
supplying air to said pump means.. 

4. An ankle brace as defined in claim 1 wherein said 
pump includes a variable volume air chamber and resilient 
means for biasing said chamber to its expanded 

5. An ankle brace as defined in claim 1 wherein said 
ankle brace includes relief means for releasing air from 
said inflatable bladders over a predetermined period of time 
which is relatively long compared to the periodicity of 
normal walking steps. ; 
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• 6. &n ankle brace as defined in dais 5 wherein said 
relief Beans includes a plurality of tiny holes in said 
bladders, 

? . An ankle brace as defined in claim 5 wherein said 
5 relief means limits the maximum pressure in said inflatable 
bladders, 

8. An ankle brace as defined in claim 1 wherein said 
flexible means is adjustable to adjust the distance between 
the side supports at the bottom of said side supports. 

ID Si An ankle brace as defined in claim 1 wherein said 

inflatable bladders contain compressible filler material . 

10. An ankle brace as defined in claim 9 wherein said 
compressible filler means comprises a closed cell foam pad 
disposed within said inflatable bladder. 

15 IX. An ankle brace as defined in claim 1 wherein said 

pump is relatively flat and is attached to said flexible 
means., whereby said pump is located generally under the 
wearer's heel when said ankle brace is worn. 

12. An ankle brace as defined in claim i wherein' said 
20 side supports have a relatively thin configuration such that 

a shea can be worn over said ankle brace. 

13, Mi ankle brace for insertion into a shoe 
comprising; 

a pair of side supports for fitting about the 
25 lower leg on both sides with a conf iguration to support both 
sides of the ankle f said side supports being formed of 
relatively stiff or rigid material, and being limited in 
extent to the sides of the leg, ankle, and heel of the user; 

inflatable bladders mounted on said side supports 
30 to provide a cushion between the ankle and the side 
supports,, and for applying supporting pressure; 

means for securing the side supports to firmly 
encase the ankle? 

.•flexible means extending between, the side supports 
35 toward the bottom of said supports ? 

a pxmp actuated by walking or running activity for 
supplying air to said inflatable bladders? and 



relief Beans for releasing air from said 
inflatable bladders over- a predetermined period of time 
which is relatively long compared to the periodicity of 
normal walking? 

whereby walking or running activity increases the 
air pressure in said inflatable Madders and provides 
additional support to the: foot and ankle against inversion, 
aversion- or anterior subluxation while permitting 
plattar flex ion and dorsi flexion, and the increased pressure 
is released within a few minutes after the activity stops to 
#±nl»£*e pressure on the foot and ankle while resting. 

14. An ankle brace as defined in claim 13 wherein said 
pu^p means includes a one-way valve interconnecting said 
pump and said bladders and a one-way inlet valve for air 
supplied to said pump means, 

15. An ankle brace as defined in claim 13 wherein said 
pump means includes a variable volume air chamber and 
resilient means for biasing said chamber to its expanded 
configuration. 

16, An ankle brace as defined in claim 13 wherein said 
ankle .brace includes relief means for releasing air from 
said inflatable bladders over a predetermined period of time 
which is relatively long compared to the periodicity of 
normal walking steps. 

17, An ankle brace as defined in claim 17 wherein said 
relief means includes a plurality of tiny holes in said 
bladders . 

IS. An ankle brace as defined in claim 17 wherein said 
relief means limits the maximum pressure in said inflatable 
bladders. 

is. An ankle brace as defined in claim 13 wherein a 
pad member is disposed between said inflatable bladders and 
the lower leg and ankles. 

20* An ankle brace for insertion into a shoe 
comprJ s.1 ig : 

a pair of substantially rigid side supports at 
least eight inches long for fitting about the lower leg on 
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both sides having a configuration to support both sides of 
the ankle and leave space between the imnt and rear edges 
of the supports so that the plantarf lexion and dorsi flexion 
Htot.io.ns of the - ankle are not impeded; 
5 inflatable bladders taunted on said side supports 

to provide a cushion between the ankle and the side 
supports, and for applying supporting pressure j 

means for securing the side supports to one 
another and to finely, support the ankle; 
xo flexible means extending between the side supports 

toward the bottom of said supports far underlying the heal 
of the ussr f s foot; 

a pump mounted on said flexible means and actuated 
by walking or running activity for supplying air to said 
15 inflatable bladders; and 

relief means for releasing air from said 
inflatable bladders over a predetermined period of tine 
which is relatively long compared to the periodicity of 
[norma.! walking and for limiting the maximum pressure in said 
20 inflatable bladders j 

whereby walking or running activity increases the 
air pressure in said inflatable bladders and provides 
additional support to the foot and ankle against inversion-, 
aversion or anterior subluxation while permitting 
25 plantarf. lexion and dorsif lexion, and the. increased pressure 
is released within a brief period of time after the activity 
stops to minimize pressure on the foot and ankle while 
resting . 

30 
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